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STAENCE OF SPCRATION.
ST HFAIINC’"DOLING’CWVTDII- SYSTEM SHALL BE FNERGIZED WHENEVER MARUAL 2.5 PUMP P-4 CONTROL (TYPICAL FOR TWO PUMPS): PUMP P-4 SHALL BE 9. AW.UNIT STATIC PRESSURE CONTROL: A" STATIC PRESSURE CONTROL ($PO)
TON-IFT SWITCH 1S TN 9N POSTTION,  AND - SYSTEM MODE SHALL BE CONTROLLED ENERGIZED WHEN THE TEMPERATURE OF THE WATER IN THE DOMESTIC HOT WATER CSHALL -BE PROVIDED FOR EACH SUPPLY PLENUM (FOUR PER AH UNIT) - WITH  THE
8Y “COOL-AUTO- WEATY SELFC TOR SWITCH. WITH THE SELECTOR SWITCH IN THE AUTO  'STORAGE GENERATOR FALLS BELOW 115 DEGREES F. HOMEVER, THE PUMP SHALL BE ~ SENSING TIPS LOCATED IN THE SUPPLY PLENUM 3/4 DOWN TOTAL LENGTH OF SUPPLY
POSITION, A NORMALLY OPEN ' THERMOSTAT- ‘(T-1), LOCATED IN THE OUTSIDE AIR, —* INTERLOCKED WITH THE RECIPROCATING L1QUID CHILLER SO THAT THE PUMP WILL AR DUCT.IN WHICH INSTALLED AND IN THE AH EQUIPHENT ROOM. ON A RISE [N
SHALL ~ CONTROL THE SYSTEM * CHANGEOVER. ~ ABOVE 65 DFGREES F  OUTSIDE NOT OPERATE UNLESS THE CHILLER IS [N OPERATION. - ALSO, A SENSOR IN THE - | STATIC ABOVE THE CONTROLLER SETPOINT (.75 INCH ADJ.) THE CONTROLLER SHALL
TEMPERATURE THE SYSTEM SHALL BE -IN . THE COCLING MODE, AND BELOW 65 DEGREES CHILLER’S LEAVING CHILLED WATER LINE SHALL DE-ENERGIZE THE PUNP IF THE " MODULATE  THE INLET VALVE ON THE AM UNIT FAN.. THROUGH A H1GH-LOW PRESSURE

F o THE SYSTEM SHALL BE IN THE HEATING MODE.
MODE THE HEATING HOT WATER
3-WAY  VALVES (V-2 CAND V-3) SHALL BE. IN- THE
POSITIONS.  WHEN SYSTEM“IS IN THE 'COOLING MODE
(4Q-1), ACTING AS HIGA LIMIT SAFETY, WITd ELEMENT LOCATED
WATER LINE SHALL PREVENT ~SYSTEM CHANGEOQVER
BELOW A PREDETERMINED _SETTING (85 DEGREES £ ADJ.).
TEMPERATURE 1S MAINTAINED, HOT WATER PUMP  SHALL

WITHOUT SHORT CYCLING, CIRCULATING WATER FOR COOL DOMWN,
STEAM VALVE V-1 SHALL BE.MAINTAINED IN THE CLOSED POSIT
MODE. RELAY (CRL) SHALL

CWATER PUMP, STOP HOT WATER PUMP,

T COALING MODE,

WHEN SYSTEM
PUMP . SHALL BE

HEATING ~ (NORMALLY

IN THE

AND THE
CAND POSITION

T CHILLER DNTROL THE AIR PODLED WATER CHILLER SHALL

IS IN THE HEATING
ENERGIZED AND THE SWITCHOVER
OPEN)

A REMOTE BULB THERMOSTAT
RETURN
CUNTIL  WATER TEMPERATURE
"~ UNTIL CHANGEOVER
CONTINUE TO OPERATE
CONVERTER
10N DURING COOLING
BE ENERGIZED WHEN (AQ-1) CLOSES, TO START CHILLED
3-WAY VALVES (V-2 AND V-3),

1S

- HAVE

SELF-CONTAINED CONTRDLS NHICH WILL START ON A DEMAND FOR COOLING, AND FLOW

SWITCHES
STARTING

(FS-1 AND ©3-2) SHALL BE INTERLOCKED TO PREVENT CHILLERS
UNLESS THERE 1S PROOF- OF FLOW IN .THE CHILLED WATER LINE.
 ELECTRICAL INTERLOCK BETWEEN CHILLED WATE? PUMP AND CHILLER SHALL

CHILLER FROM STARTING UNLESS ™ PUMP  [S ENERGIZED.  THE

CONTROLLFR  SHALL ARRANGE THE UNLOADING STAGES TO PREVENT SHORT CYCLING

FITHER MACHINE AND -MAINTAIN SYSTEM  CHILLZD

0% MINGS 0 DEGREES FOOF THE SYSTEM DESIGN.

SHALL ALL"4  _FAD  MACHINE TO OPERATE . 1P T0 GREATER  THAN

(4.5 A%c 0 JF THE SYSTEM (04D BEFORE TUFRGIZING THE SECOND MACHINZ.

[HE T27AL LOAD DFCREASES, THE LAG MACHINE SHALL REMALN
CLFSS THAN SO PERCENT (ADJOSTABLE) 9F THE SYSTEM (DAD [S REACHED..
CSHALL HAVE A LEAD-LAG SELFCTOR SWITCH, THE

SITHER  NACHINE  SHALL NOT  FALL BELOM 3%

IMREND , WHICHEVER [ HAIGHER,

CHILLER CONTROL

\r‘

JEGREES FOOR

RT i ATIONS

IN THE
THE

COOLING-ONLY  MODE O OPERATION:  THE UNIT SHALL START
SEQUENCE THROUGH THE CHILLED WATER TEMPERATURE CONTROLLER AND
CIRCUITS.  SINCE - THERE - IS NO QEQUIR MENT  FOR
WATER CIRCUIT. THE-HEAT RECOVERY TEMPERATURE CONTROLLER

. LE‘SAIIyFIED.J CONDENSER,FAN CONTROL TN THE COOLING-ONLY MODE SHALL
. 4tT4 NORMAL AMBIENT CONDENSER FAN CONTROL; A LIQUID LINE REGULATOR
U4y (IPERATED BY A SOLENOID) THAT CONTROLS THE CONDENSING PRESSURE IN
THE  SYSTEM  8Y TFGU‘AIING LIQUTD FLOW LEAVING THE ATR-COOLED
| AND/OR ACC-7) SHALL BE OPEN (ENERGIZED) T0 ALLOW FULL REFRIGERANT
FUJW, A HOT GAS  REGULATOR  (HGR) (ALSO ~ OPERATED BY SOLENOID)
MATHTAINS PRESSURE IN. THE RECEIVER DURING LOW-AMBIENT START AND OPERATION
AND - NORMAL START SHALL BE CLOSED (DE-ENERGIZED). THE SYSTEMM SHALL ~ THEN
QPERATE &S A STANDARD AIR-COOLED -RECIPROCATING CHILLER; AND A SOLENOID
ALVE (SV)C BETWEEN THE WATER COOLED CONDENSER AND THE LTQUID
SHALL RE CLOSEL ALLOWING N0 REFRIGERANT FLOW - THROUGH THE WATER COOLED
CONDENSER. A FLOAT VALVE (FV) IN THE WATER COOLED CONDENSER SHALL. CONTROL

CWE SV AND MAINTAIN AN ADEQUATE LEVEL OF LIQUID IN THE WATER COOLED

CONDENSER T0 PREVENT SHORT CIRCUITING OF HOT GAS DURING THE COOLING-ONLY

MONE .

PR
NORMAT
SAFTTY ¢

STCAVERY

» ) WEAT RECOVERY MODE: WHEN THE WATER TEMPERATURE IN THE WATER
CONDENSER CIRCUTT FALLS BELOW THE™ SETTING 0
WITCHER 10 THE HEAT RECOVERY MODE. VALVES
DF CNERGIZED AND ENERGIZED, RESPECTIVELY,

LLR AND" HGR . SHALL BE

IN OPERATION UNTIL
MACHIN
LEAVING WATER TEMPERATURC FRDM'
MANJFACTURER 'S

THAT

ALLOWING EACH VALVE TO OPERATE

FROM

AN

PREVENT
TEMPERATURE

OF

WATER TEMPERATURE WITHIN PLUS:
SEQUENCER -
50 PERCENT

AS

HEAT (IN THE HEAT
V(HRTC)'Vz

| -LEAVING CHILLED WATER TEMPERATURE EXCEEDS 46 DEGREES F.
0N A PREDETERMINED RESET SCHEDULE TG MATNTAIN LEAVING WATER TEMPERATURE

" FLOW THROUGH

©AND

© CONTROLLED BY A THERMOSTAT.

3. HOT WATER CONTROL: AN

MODULATES, THROUGH A TEMPERATURE CONTROLLER, STEAM REGULATING VALVE (V-1)

4. FAN COIL UNITS: A LOW VOLTAGE
WITH COMBINATION HEATING-COOLING THERMOSTAT (RT-1) SHALL CONTROL THE WATER
FACH FAN -COIL UNIT BY CONTROLLING -THE POSITION OF A
THO-POSITION THREE-WAY VALVE (V-5). THE MODE OF THE CHANGEOVER THERMOSTAT
SHALL BE CONTROLLED BY A STRAP-ON -THERMOSTAT ELEMENT ON THE WATER SUPPLY
TO THE TWO-POSITION THREE-WAY VALVE (V=5). WHEN WATER SUPPLY IS ABOVE 65
DEGREES F, THE CHANGEOVER ~THERMOSTAT  (TS-1) SHALL BE POSITIONED TO THE
HEATING MODE.  WHEN WATER SUPPLY IS -BELOW 65 DEGREES F, THE '
THERMOSTAT (TS-1) SHALL BF POSITIONED TO THE COOLING MODE. FAN OPERATION
SHALL BE CONTROLLED BY OFF-HIGH-MEDIUM-LOW FAN- SPEED SWITCH

THERMOSTAT AND SWITCH SHALL BE MOUNTED FIVE FEET ABOVE THE FLOOR. -

5. LAUNDRY ROOM CONTROL: A TWO-STAGE HEATING/COOLING THERMOSTAT SHALL

ENERGIZE THE EXHAUST FAN. ANY TIME SPACE TEMPERATURE EXCEEDS 80 DEGREES F
ENERGIZE THE UNIT HEATER FAN WHENEVER THE
BELOW 65 DEGREES'F. WHEN-THE ROOM TEMPERATURE FALLS BELOW 80 DEGREES F
THE EXMAUST FAN SHALL BE DE-ENERGIZED. A STRAP-ON AQUASTAT SHALL -PREVENT
THE UNIT HEATER FROM OPERATING IF  THE WATER TEMPERATURE 1S BELOW 80
DEGREES F AND CLOSE TWO-POSITION VALVE. - R

6 MECHANICAL EQUIPMENT BUILDING EXHAUST FAN EF-4.
FOR 85
‘DAMPER,

DEGREES F, THE FAN SHALL ENERGIZE AND OPEN ExXHAUST. AIR
AND ON A DROP LN TEMPERATURE THE REVERSE SHALL OCCUR.

7. AIR HANDLER UNIT CONTROL (FOR EACH A.H. UNIT):
STARTED AND STOPPED MANUALLY. :

7.1

(MS-17 .

ADJUSTABLE OUTDOOR RESET THERMOSTAT (T-1)

CHANGEDVER THERMOSTAT (TS-1) FOR USE :

CHANGEOVER

SPACE ~ TEMPERATURE  FALLS

| . FAN SHALL BE
“ON A RISE IN ROOM TEMPERATURE, THERMOSTAT SET

UNITS SHALL BE

HEATING OR’

THE AH UNTT AND ROOM CONTROLS SHALL BE INDEXED FOR o
 COOLING FROM A SENSOR (AQ-2) IN THE CW/HW  SUPPLY. PIPING FROM’ CENTRAL
TaSYSTEM WHEN 75 DEGREES.F OR ABOVE WATER TEMPERATURE ~ IS SENSED,J

"CONDENSER -

RECEIVER

COOLED
OF THE- HRTC, CONTROL SHALL BE

AS PRT\SURL REGULATORS, AND THE. CONDENSER FANS SHALL BE CYCLED TO -CONTROL

N RESPONSE  TO THE ENTERING WATER TEMPERATURE OF  THE = WATER ‘COOLED -
CONDENSER.  ON AN INCRFASF IN THE ENTERING WATER TEMPERATURE OF THE  WATER -
CO0LED TOMJENSER, THE  CONDENSER - FANSS SHALL BE TURNED ON AS REQUIRED TO

CTION CAPACITY OF THE -ATR.COOLED:CONDENSER. -AS
WATER TEMPCRATURE 1N THE WATER COOLED CONDENSER CIRCUIT VARIES IN RESQNSE
I? AT AT ?ESLAII DEMAND,  LLR, HGR, HRIC. FV.AND CONDENSER FANS  SHALL
TMATICALLY RESPOND TO. MAINTAIN THE . SET DBESIGN HOT WATER TEMPERATURE IN

ATER CQ0LED CONDEINSER WATER LCIRCUTT. ,ANY EXCESS HEAT SHALL BE

.Vi o :‘_ IS
TAUOUGH THE ATR TOOLED CONDENSER,

UNCREASE THE HEAT REUF

£
HE

PR s !TC \

oTHE

~ SYSTEM SHALL BE INDEXED FOR HEATING.

SENSED, THE SYSTEM SHALL BE "INDEXED FOR COOLING.

7.2 WITH AH UNITS OPERATING AND SYSTEM INDEXED FOR. HEATING, THE RETURN
AIR SENSOR SHALL RESET THE DISCHARGE AIR TEMPERATURE OVER A PREDETERMINED
'SCHEDULE.  ON A 'FALL IN DISCHARGE TEMPERATURE, CONTROLLER’ (RC)

' REPOSITION‘THREE WAY VALVE (V-6) SUPPLYING HOT - WATER 70 THE UNIT COIL

7.5 NITH THE AH UNIT OPERATING AND- SYSTEM

THE
WHEN 65 DEGREES F OR. BELOW WATER IS

SHALL -

INDEXED FOR COOLING, THE -

DISCHARGE = AIR CONTROLLER. (TTD) SHALL BE AUTOMATICALLY SET TO MAINTAIN 59

DEGREE F CONSTANT DISCHARGE AIR

TEMPERATURE.
BE LOCKED OUT '

7.4
UNIT DOWN AT 38 DEGREES F.

7.5 PRDVIDE'A‘TEMPERATURE HIGH
UNIT DOWN AT 135 DEGREES F

8. ROOM CONTROL : NITH THE ROOM THERMOSTAT INDEXED FOR HEATING,

THE RETURN AIR SENSOR SHALL.

LINIT THERMOSTAT (THL) TO SHUT THE AH

PROVIDE A TEMPERATURE LOW LIMIT THERMOSTAT (TLL) TO SHUT THE AR

THE

ROOM THERMOSTAT SHALL ON A FALL IN TEMPERATURE MODULATE THE TAB SUPPLY AIR

WITH
A RISE

THE
IN

OPEN SIMULTANEOUSLY CLOSING THE ROOM RETURN AIR DAMPER.
"INDEXED FOR COOLING . THE THERMOSTAT SHALL ON

DAMPER
THERMOSTAT

TEMPERATURC MODULATE TO OPEN THE TAB SUPPLY AIR SIMULTANEOQUSLY CLOSING THE
COOLING SHALL BE AUTOMATIC BY

ROOM RETURN. INDEXING FOR AND

HEATING
CENTRAL SOURCE. o

~ SELECTOR (ONE PE? AH UNIT)

DISCONNECT SWITCF CLOSED,

HP-502.

THE (I)NTROLLER SETPOINT IS ADJUSTABLE

10.

CAPTLLARY BULB ‘N THE DOMESTIC HOT WATER TANK SHALL MODULATE THE NORMALLY
CLOSED STEAM.VALYE TO CONTROL THE WATER TEMPERATURE SET AT 110 DEGREES F,
DOMESTIC WATER CIRCULATION PUMP P- 3 SHALL BE CONTROLLED AUTOMATICALLY BY
AQUASTAT LOCATED IN DOMESTIC. HOT WATER RETURN SET AT 110 DEGREES F AND
WHEN TEMPERATURL. DROPS BELOW' 110 DEGREES F WILL START PUMP P-3. A

THE DOMESTIC 10T WATER SUPPLY LINE SHALL MAINTAIN THE DESIRED DOMESTIC

II | EF l AND :ZF-2 EXHAUST FAN CONTROL

EXHAUST FAN RUNS CONT INUOUSLY. '
OPEMTED pAﬂpgg OPEN. WITH MOTOR

12,7 ENERGY HMONITORING CONTRUL‘ SYSTEM (EMCS):

CONNECT BUILDINGS HP-503, HP-504,

2. DATA TULRMINAL CABINETS
INCORPORATE THE FULLOWING POINTS

AND
(DTC) SHALL BE
INTO THE EMCS.

FURNISHED THAT WILL

CENTRAL SYSTEM

12.1 ~ MECHANICAL BUILDING:
. CHILLED/HOT WATER SUPPLY AND RETURN
 AND FLOW (CPM)
CHILLER RLC/ACC-1 -- START-STOP, ALARMS STATUS,
AND CHILLER PROFILE AND SELECT -
CHILLER RLC/ACC-2 -- START-STOP, ALARMS STATUS,
CAND CHILLER PROFILE AND SELECT
STEAM LINE -- MEASURE STEAM FLOW LBS./HOUR (ORIFICE)
STEAM LINE -- TOTALIZE STEAM FLOW

CHILLED WATER

CHILLED WATER RESET

ELECTRICAL ENERGY -- MEASURE AND TOTALIZE KWH ., KWD, CHILLER RLC/ACCI I

~AND 2, P1 AND 2 ,
MONITOR HEAT OR COOL CONTROL.-POSITION

PUMPS-NO. - 1.AND 2 -- MONITOR OPERATION,
LIMITING)

START-STOP  (FOR

-~

12.2 UEPH BUILDINGS:

POINTS LISTED ARE REQUIRED IN EACH BUILDING - | T

MEASURE TEMPERATURE OF-SUPPLY AND RETURN~AIR’TEMPERATURE “OF EACH
HANDLER (6 °ER BUILDING)

BUILDING AIR {ANDLERS (6 PER BUILDING) START_STOP FOR DEMAND -

LIMITING AND JUTY CYCLING, FAN STATUS | ‘

HUMIDITY MONITORING, EACH BUILDING AIR HANDLERS, (6 PER BUILDING)

TERMINAL AIR BLENDER CONTROL (ONE~ PER AIR"HANDLING UNIT) -- HIGH AND
LOW TEMPERAIURE '

A

B B Sl WY = &5 AR e St P TR B

" HoOT HATEP STORAGE HEATERS: A SELF CONTAINED CDNTROL VALVE V~7WITH A

. SELF-CONTAINED. TEMPERING VALVE V-8 SET AT 11O DEGREES F WITH THE BULB LOCATION .
. IN
HOT WATER TEMPER\TURE 10 THE: BUILDINGS

WITH HIGH LIMIT THERMOSTAT AND

i A CENTRAL ENERGY
]{MANAGEMENT AND CONTROL SYSTEM ‘WILL BE INSTALLED IN THE FUTURE WHICH WILL

HP-505 AND THE MECHANICAL BUILDING

. ALL EQUIPMENT SHALL BEA
“COMPATIBLE FOR CONHECTING T0 THE FUTURE FIELD INTERFACE DEVICES -AND TO THE

-- TEMPERATURE SENSOR (DEGREE F)
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